. Since, the reductive capacity of L. fermentum correlates with its metabolic activity, the reaction with [P2Mo
6-affords a means of evaluating its activity. Following this logic, we have concluded that vancomycin severely affects the activity of L.
fermentum whereas omeprazole does not.
Polyoxometalates (POMs) have attracted a lot of attention for their applications in diverse fields such as catalysis, biomedicine and material science. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Their structures can be described as molecular fragments of close-packed metal oxides with the general formula [X x M m O y ] n− (where M represents Mo, W, V, etc. and X represents P, Si, As, etc.).
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One of the most important properties of POMs, which gives rise to their main applications, is their ability to accept electrons yielding mixed-valence species. This ability means POMs are very good electrochromic materials. A living organism can be the electron-donor to a POM, and this is of paramount interest because in such a case switching of the POM's chromic properties can be directly related to a certain biological activity, i.e., to life itself. Some microorganisms are known for their ability to reduce metal cations, which has been exploited for the eco-friendly synthesis of zero-valent metal nanoparticles. [12] [13] [14] [15] [16] [17] However, this property has not been exploited in other fields beyond the preparation of nanoparticles.
We want to open a new avenue: since the properties of metallic materials depend on the oxidation states of metal cations present in the structure, then the possibility of using living organisms to reduce the metal cations in certain materials offers promising routes to develop new protocols for measuring its biological activity and to be used as a tool to establish an ex vivo experimental framework for testing the effect of certain drugs on the metabolism of the microorganism. Detection and determination of bacterial activity are often performed in reference to toxic bacteria.
However, the determination of healthy bacteria in some biological fluids and, in particular, the study of how some drugs can affect this healthy function is also of interest. An approach based on switching the electrochromic properties of a material in order to monitor cell metabolism has been developed for the first time. . It is well known that this probiotic bacterium has a positive effect on the maintenance of human health since it constitutes part of our natural microbiota, thus playing an important role in promoting immune system activity, defences against infections and anti-inflammatory properties. This protocol can be extended to the observation of other reducing bacteria. As the reductive ability of L. fermentum correlates directly to its bacterial activity (synthesis and secretion of extracellular reducing molecules) the protocol is useful for ex vivo screening to measure how specific drugs can affect the bacterium's activity. Thus, the influence of the antibiotic vancomycin and the proton pump inhibitor omeprazole on the activity of this bacterium have been evaluated by simply monitoring the reductive power of L. fermentum with respect to [ As shown in Figure 1 Interestingly, the reductive power of L. fermentum is at its greatest under optimal bacteria proliferation conditions. A correlation between the bacterium's biological strength and reductive power is evident: the stronger the metabolic strength of the bacteria, the greater is its reducing capacity. Furthermore, when a culture of L. fermentum is exposed to UV light its capacity to reduce [P 2 Mo Figure 2 ). The existence of large particles surrounding the bacteria is especially well visualized by High-Angle Annular Dark FieldScanning Transmission Electron Microscopy (HAADF-STEM). As shown in Figure 3 , the bacterium contains bright spherical particles of heterogeneous size distributions, between 20-100 nm. To confirm the presence of reduced POM around the bacteria, energy dispersive X-ray spectroscopy (EDX) experiments were performed. These revealed the juxtaposition of molybdenum (in blue), phosphorous (in green) and the bacterial platform ( Figure 3 ). The particles do not seem confined at a specific baceterial site but asociated to the broad biofilm, which is typic of L. fermentum.
22,23
As the biological strength of L. fermentum correlates with its reducing capacity, the methodology we have developed based on monitoring the reduction of [P 2 Mo VI 18 O 62 ] 6-serves to analyse how specific drugs can affect the activity of L. fermentum: the more damage the drug causes to the bacteria, then the bacteria will have less reducing ability. This methodology is therefore useful for screening how some molecules impair L. fermentum activity. This is of interest in the context of an improved understanding of the side effects . As shown in Figure 4 , the presence of vancomycin drastically affects the reducing power of L. fermentum. Thus, even in the presence of just millimolar concentrations of vancomycin, the reductive ability of the bacterium is almost negligible. However, the presence of omeprazole does not seem to affect L. fermentum's ability to reduce the POM [P 2 Mo . The method developed in this paper can be used to measure L. fermentum activity and to characterise its behaviour in the presence of certain drugs, such as the antibiotic vancomycin and the proton-pump inhibitor omeprazole. Thus, using this method we have concluded that the antibiotic vancomycin severely affects the bacterial activity of L. fermentum whereas omeprazole does not. This protocol can be extended to the characterisation of other metal-reducing bacteria (with either negative or positive effects on human health) in the field of medical analysis. In this sense, future prospects of this work is to create new nano-devices based on the approach and methodology described in this article for screening ex vivo activity of new antibacterial materials. L. fermentum culture exposed to UV light: 3 bacteria culture aliquots of 900μL were exposed to UV light for 60, 240 and 1440 min before the incubation at 37ºC. After UV exposition, the cultures were incubated for 24h at 37ºC with orbital agitation and then were added 100μL of a 10mM stock solution of [P2Mo 6-was placed onto a carbon-coated Cu grid (200 mesh) and was blotted with filter paper. Samples were observed with a FEI TITAN G2 microscope and HAADF-STEM and EDX map were done with the same equipment.
